We conducted two experiments evaluating the lysine requirement of 91-to 113-kg gilts. Gilts (PIC L326 × C-22) with initial body weights of 42 (Exp. 1 ) or 39 kg (Exp. 2 ) were blocked by weight in a randomized complete block design. Experiment 1 included 105 gilts, with seven gilts per pen and five replications (pens) per treatment. Experiment 2 included 125 gilts, with eight gilts per pen and four replications (pens) per treatment. Gilts were fed a corn-soybean meal diet (no crystalline lysine) containing 1.0% total lysine from 39 to 68 kg and .80% total lysine from 68 to 91 kg. In Exp. 1, when the average weight of gilts within a block reached 91 kg, gilts were fed corn-soybean meal diets containing .40, .55, or .70% total lysine. Increasing dietary lysine increased (linear, P < .05) ADG, daily lysine intake (11.3, 15.1, and 19.8 g/d), gain/feed, plasma urea N, and carcass lean percentage but decreased 10th rib fat depth. Because of the linear responses in Exp. 1, Exp. 2 was conducted with corn-soybean meal diets containing .60, .70, .80, or .90% total lysine. Increasing total dietary lysine had no effect on ADG, gain/feed, 10th rib fat depth, or carcass lean percentage ( P > .10). Daily lysine intake increased (linear, P < .01) with increasing dietary lysine (18.1, 21.1, 23.9, 26.5 g/d). Based on these results, the total dietary lysine requirement for 91-to 113-kg gilts is approximately .60% total lysine, which corresponds to approximately 18 g/d lysine intake.
Introduction
Increased selection for high-lean growth has resulted in increased dietary lysine requirements. This is especially evident in terminal market gilts with lean gain greater than .34 kg/d (Stahly et al., 1988; Friesen et al., 1995) . However, after pigs have exceeded approximately 90 kg, the rate of protein deposition decreases along with the dietary lysine requirement (Hahn et al., 1995; Friesen et al., 1996; Schinckel and de Lange, 1996) . This has led to the development and application of phase-feeding regimens in the commercial swine industry. The NRC (1988) estimated a minimum total lysine requirement of .60% (18.7 g/d) for 50-to 110-kg pigs. However, this estimate and weight range may be too broad for commercial applications, which attempt to closely match nutrient fortifications with lean growth curves. Previous studies have suggested various lysine requirements for improved, lean genotype, terminalcross gilts. Friesen et al. (1995) reported a minimum apparent digestible lysine requirement of .71% (21 g/ d ) for high-lean gilts from 72.5 to 136 kg. Conversely, Hahn et al. (1995) suggested that improved lean genotype terminal-cross gilts require .64% apparent digestible lysine from 50 to 95 kg and .52% apparent digestible lysine (16.7 g/d) from 90 to 110 kg. Cromwell et al. (1993) failed to determine a minimum lysine requirement, concluding that high-leangrowth gilts required at least .90% (25 g/d) total lysine from 51 to 105 kg. In contrast, growth modeling has suggested that the lysine requirement as a percentage of the diet for late-finishing gilts should decrease after 90 kg (Friesen et al., 1996; Smith et al., 1997) . Therefore, our objective was to determine the lysine requirement for optimal growth performance and carcass characteristics in commercial type, terminal-cross finishing gilts weighing from 91 to 113 kg. 2 ) and allotted to one of three or four dietary treatments, with seven or eight gilts per pen and five or four replications per treatment (Exp. 1 and 2, respectively). Pigs were weighed every 2 wk, and diets were changed by block when gilts in the blocks reached the average specified weight. When the average pig weight in a block approached 68, 91, 102, or 113 kg, the pigs in that block were weighed every other day to determine when that block would meet the average pig weight target. All gilts were fed a corn-soybean meal diet formulated to 1.0% total lysine from 39 to 68 kg. The gilts were switched to a diet containing .80% total lysine from 68 to 91 kg. When the average weight of gilts in a block reached 91 kg, all gilts within a block were switched to their respective experimental treatments. Pig and feeder weights were recorded to determine ADG, ADFI, and gain/feed ( G/F) .
Experimental Diets. Within each experiment, feed was prepared and mixed from common bulk quantities of corn and soybean meal. Diets were formulated using NRC (1988) and NCR-42 (1992) CP and amino acid values for corn and soybean meal, respectively. All diets were corn-soybean meal-based with different lysine concentrations provided by altering the corn: soybean meal ratio (Table 1) . No crystalline lysine was used in any of the experimental diets to ensure adequate concentrations of other essential amino acids relative to lysine, thus making lysine the first-limiting amino acid (Easter and Baker, 1980) . Diets were formulated to contain .40, .55, and .70% total lysine in Exp. 1 and .60, .70, .80, and .90% total lysine in Exp. 2. All diets were formulated to contain .65% Ca and .55% P. Dietary CP was determined by AOAC (1990) procedures.
Blood Sampling and Carcass Evaluation. When the average weight of gilts in a block reached 113 kg, feeders were removed from the pens for 1 h before pigs were bled from the cranial vena cava region into heparinized vacuum tubes. Samples were centrifuged at 3,000 × g for 20 min within 1 h after collection. Plasma was harvested and stored at −20°C until analysis. Samples were analyzed for urea N concentration with an autoanalyzer (Alpkem, Clackamas, OR) according to procedures described by Marsh et al. (1965) . Plasma samples were analyzed individually, and a mean was determined for each pen. When the mean weight of gilts in a block reached 113 kg (Exp. 1 ) or 91, 102, and 113 kg (Exp. 2), each gilt was scanned ultrasonically by a certified technician at the last lumbar vertebra to determine 10th rib fat depth and longissimus muscle area. Estimated carcass lean percentage was calculated from the ultrasonic images using NPPC (1991) equations. Similar to the plasma analysis, ultrasonic images were analyzed individually, and a mean was determined for each pen.
Statistical Analysis. Data from Exp. 1 and 2 were analyzed in separate, randomized, complete block designs. Pigs were blocked by initial weight with pen as the experimental unit. Analysis of variance was performed using the GLM procedure of SAS (1988). Linear and quadratic polynomials (Peterson, 1985) were used to determine the effects of increasing dietary lysine. Growth data in Exp. 1 and growth and carcass data in Exp. 2 were analyzed and presented in two ranges (91 to 102 kg; 102 to 113 kg) within the overall range to evaluate the consistency of response throughout the trial.
Results
Experiment 1. From 91 to 102 kg, daily lysine intake increased (linear, P < .01; Table 2 ) with increasing dietary lysine from .40 to .70%. Increasing dietary lysine tended to increase (linear, P < .07) ADG, ADFI, and G/F. From 102 to 113 kg, ADG and G/F tended to increase numerically (linear, P < .13 and .06, respectively). Daily lysine intake from 102 to 113 kg increased with increasing dietary lysine (linear, P < .01). For the cumulative data (91 to 113 kg), increasing dietary lysine increased (linear, P < .05) ADG, G/F, and carcass lean percentage. Daily lysine intake increased (linear, P < .01) from 11.3 to 19.8 g/d with increasing dietary lysine. Average daily feed intake was not affected by dietary lysine ( P > .10).
Increasing dietary lysine decreased (linear, P < .05) 10th rib fat depth. Plasma urea N ( PUN) concentrations at 113 kg increased with increasing dietary lysine (linear, P < .001). Although PUN concentrations increased linearly, the greatest increase occurred between .55 and .70% dietary lysine, indicating that the lysine requirement was likely being met between these two concentrations. Similar conclusions can also be drawn from growth performance and carcass characteristics. Although the traits were affected linearly, the greatest change was observed between gilts fed .40 and .55% total lysine, indicating that the lysine requirement may have been only slightly greater than .55%.
Experiment 2. Increasing dietary lysine had no effect ( P > .10) on either growth performance or carcass characteristics throughout the study (Table  3) . Average daily lysine intake increased (linear, P < .01) from 18.1 to 26.5 g/d with increasing dietary lysine. Plasma urea N concentrations increased (linear, P < .01) with increasing dietary lysine.
Discussion
The results from Exp. 1 indicate linear improvements in response criteria up to .70% total dietary lysine. However, the plateau in response observed between .55 and .70% dietary lysine concentrations, in addition to the lack of response above .60% dietary lysine in Exp. 2, suggests that the requirement is approximately .60% (18 g/d) total dietary lysine. This level is similar to that suggested by the NRC (1988) for 50-to 110-kg pigs (.60% and 18.7 g/d total lysine). Several studies tend to indicate that although the NRC (1988) requirement may be an accurate point estimate of the total lysine requirement for finishing pigs from 50 to 110 kg, determining the separate requirements of gilts and barrows at smaller weight ranges will more economically maximize growth performance and carcass characteristics (Yen et al., 1986; Cromwell et al., 1993; Friesen et al., 1994; Hahn et al., 1995) . On many commercial swine operations, finishing pigs are currently fed several diets in a phase-feeding regimen to more closely meet the actual lysine requirement throughout the finishing phase. This allows the use of a higher dietary lysine level while lean tissue accretion is occurring at a more rapid rate in the early finishing phase (50 to 90 kg) and then lower lysine concentrations during the late finishing phase (90 to 115 kg) as protein accretion decreases. Research reported by Yen et al. (1986) evaluating the dietary lysine requirement of 50-to 90-kg pigs indicated that optimal growth performance and carcass characteristics were observed in gilts fed a total daily lysine intake of 21.2 g/d. This is higher than the estimated requirement of the NRC (1988) for 50-to 110-kg pigs and could reflect an increased requirement during a shorter period within the pig's growth curve. Additionally, Hahn et al. (1995) reported that early finishing gilts weighing from 50 to 95 kg required .64% (18 g/d) apparent digestible lysine (.75% or 21.2 g/d total lysine), whereas finishing gilts from 90 to 110 kg required .52% (17.4 g/d) apparent digestible lysine (.61% or 20.4 g/d total lysine). This indicates that the lysine requirement of finishing pigs should be subdivided into early (50 to 90 kg) and late finishing (90 to 110 kg) growth periods to better meet actual lysine needs.
Our data agree with the requirement for 90-to 110-kg finishing gilts estimated by Hahn et al. (1995) . The calculated true digestible lysine requirement (assuming an 84% true digestibility; Southern, 1991) of the finishing gilts reported herein should be approximately .50% true digestible lysine, assuming a total lysine requirement of .60%. Corresponding requirement estimates of .46 and .45% apparent digesti- Table 2 . Effects of dietary lysine on growth performance and carcass characteristics of finishing gilts (91 to 113 kg; Exp. 1) a a A total of 105 gilts (PIC L326 × C-22) with an average initial weight of 91 kg were used in a randomized complete block design. There were seven gilts per pen and five replicate pens per treatment.
b Carcass characteristics were determined from ultrasonic images scanned by a certified technician. Estimated lean percentage was determined using NPPC (1991) equations.
Lysine, % Probability ( P <) ble dietary lysine were calculated using digestibility values of Southern (1991) and Anonymous (1995) , respectively. Hahn et al. (1995) used low-protein corn-soybean meal diets supplemented with threonine, methionine, isoleucine, valine, and tryptophan to meet or exceed an ideal amino acid pattern relative to lysine (Baker and Chung, 1992) . The diets used in our experiments were formulated by altering the dietary corn:soybean meal ratio without any supplemental amino acids. Despite this, as well as differences in response criteria (growth vs carcass characteristics), number of pigs per pen, diet composition, and environmental influences, our data are similar to the estimates of Hahn et al. (1995) for gilts of a similar genotype. Even though the lysine content of our diets was not analyzed, the similarity in response also indicates that lysine was likely first-limiting in our diets, agreeing with previously reported data indicating that lysine is typically first-limiting in cornsoybean meal diets when no supplemental amino acids are used (Catron et al., 1953; Easter and Baker, 1980) . Dritz et al. (1997) designed an experiment to evaluate the effects of high vs low dietary lysine for growing-finishing barrows and gilts in a commercial production system fed a split-sex, three-phase regimen from 50 to 115 kg. Even though Dritz et al. (1997) could not determine a requirement because they only used two lysine levels, our requirement estimate agrees with their suggestion that a requirement estimate near .61% total lysine was adequate to maximize growth performance and carcass traits from 90 to 115 kg.
Although our results are similar to those of Hahn et al. (1995) and Dritz et al. (1997) , Friesen et al. (1995) reported a lysine requirement of 25 g/d total lysine (21 g/d apparent digestible) for gilts from 72.5 to 136 kg. One possible explanation for this difference is that our study used terminal-cross market gilts from the cross of a terminal sire line by a maternal line dam (PIC L326 × C-22), whereas the gilts used by Friesen et al. (1995) were the littermates to terminal sire boars (PIC L326) and likely had a higher lean gain potential than the gilts used in our study. Differences in genotype have been implicated previously in affecting dietary lysine requirements (Hale and Southwell, 1967; Campbell et al., 1985; Friesen et al., 1994) . Models of growth and body composition for high-lean-growth gilts (Friesen et al., 1996) have further confirmed that the dietary lysine requirement is greater early in the growing period (36 to 72 kg) and that the dietary lysine requirement diminished as BW increased above 72 kg.
Implications
These data demonstrate that terminal market gilts resulting from the cross of high-lean-gain terminal sires and maternal line sows require approximately Literature Cited
